Rabies is one of the most feared human diseases as it is almost uniformly fatal once clinical symptoms set in. The majority of deaths were due to a lack of rabies post-exposure prophylaxis (PEP). We review the profile of travellers to Southeast Asia (SEA) seeking rabies PEP in Singapore General Hospital (SGH). Thirty-seven patients visited our travel clinic for rabies PEP from Dec 2010 to Dec 2013. Their mean age was 27.0 years. Twenty-four (65%) received rabies PEP within 24 hours of exposure. Rabies immunoglobulin (RIG) was indicated in 28 cases (76%) but only half were administered; two-thirds were given in our clinic. Only two received rabies pre-exposure prophylaxis and both were non-residents. There is an urgent need to increase the awareness of potential rabies infection amongst Asian travellers.
INTRODUCTION
Rabies is a viral disease, transmitted through infected saliva of mammals via bite, scratch or a lick on an open wound, causing human encephalitis. The World Health Organization (WHO) estimates the annual number of human rabies deaths to be in excess of 55,000, majority in Asia and Africa 1 .
Southeast Asia (SEA) is endemic for rabies, with Singapore being the only non-rabies-infected country in this region. As such, it is important for local residents and tourists to be aware of the potential risk for rabies and availability of pre and post-exposure prophylaxis 2 (Table 1) .
Our travel clinic saw an average of 1060 travellers in the year 2010 to 2013. A total of 75 doses of rabies vaccines were administered during the same period.
METHOD
The study was approved by the local ethics committee (E2013/769/E). We retrospectively reviewed all travellers who sought rabies PEP in our clinic from 1st December 2010 to 31st December 2013. Data collected included details of travel itineraries, pre-travel counselling, pre-and postexposure prophylaxis, receipt of rabies immune globulin (RIG), the types of injuries sustained and the animals involved.
RESULTS
Thirty-seven travellers visited the travel clinic for rabies PEP over the study period ( Table 2) . Twentyfour (65%) were males. The median age was 27.0 years (range 3-42 years). Fourteen were local residents, the rest were from Europe (12), US (3), Asia (6), Canada (1) and South Africa (1) . The majority of exposures occurred in Indonesia and Thailand (27% each), followed by China (16%) and Malaysia (14%).
Only two travellers, both from the United Kingdom, received pre-exposure prophylaxis. Twenty-four Proceedings of Singapore Healthcare  Volume 23  Number 4  2014 (65%) received PEP within 24 hours of exposure; eight (22%) patients received PEP beyond 24 hours of exposure but within seven days of exposure; and 5 (14%) received PEP more than seven days post exposure. Almost one-third (12/37; 32%) did not receive PEP in the country of exposure, with the first dose given only after consultation in our travel clinic. Three sought medical treatment in the countries of exposure but did not receive PEP; three sought advice only in Singapore; one patient's overseas treatment was not documented. One of the patients received injections at the country of exposure but was unsure if he had vaccination or RIG or both.
Animal exposures were mainly from monkeys (17; 46%); and dogs (16; 43%). Thirty-one (84%) of these encounters were unprovoked. All travellers who visited the travel clinic sustained either category II (24%) or category III injury (76%) 2 . Twenty-eight (76%) patients cleansed their wounds with soap and water, whereas three did not clean the wound, and six did not provide sufficient information.
All patients were appropriately advised to complete the full course of PEP in our clinic, and reminders were sent to those who missed their subsequent doses. However adherence cannot be assessed as majority were foreigners (62%) who chose to complete their PEP (stretching across 14-28 days) 3 in their next destination or home country. All patients received either five or four doses of PEP because of the change in recommendation from the Advisory Committee on Immunization Practices (ACIP) guideline 3 .
Rabies immune globulin was indicated in 28 cases (76%), but only half received RIG as part of their PEP 2 . Five of them received it from the country of travel; nine were prescribed upon consultation in our travel clinic. Among the 14 travellers who did not receive RIG when indicated, eight declined due to cost concern; six did not fulfil the time limitation for RIG administration as it was beyond seven days after initiation of first dose of PEP.
DISCUSSION
This study highlights the deficiencies in rabies PEP for travellers exposed to high-risk animal injuries in rabies-endemic countries. We looked at the 37-month data of individuals seeking rabies PEP advice at our clinic. The median age was similar to previous reports between late twenties and early thirties 4, 5 . This could be due to the adventurous lifestyle among this age group.
Only two individuals had pre-exposure prophylaxis before their travel. The majority of travellers did not seek pre-travel health consultations and vaccination before their journey; similar to what has been described among US travellers 6 . Poor uptake of preexposure prophylaxis could be due to a variety of reasons such as cost, insufficient time for full vaccine administration before travel, the perception that the risk of rabies in the country of travel is low and a general lack of rabies knowledge 7 . Local residents especially may not be fully aware of the deadly consequences of rabid animal bites because the last reported rabies-related death was more than 10 years ago in the year 2000, when a Caucasian who was bitten by a dog from a foreign country presented to our medical facility for treatment but subsequently died 8 .
First aid, including washing the wound with soap and water immediately after an animal bite or scratch, is crucial in preventing rabies. Three-quarters of the patients seeking PEP managed to cleanse their wound upon the bite. In our study, monkey bites were more common than dog bites. This differs from the experience reported by Shaw et al. and Wijaya et al 4, 5 . This was partly due to the majority of exposures being in Bali, Indonesia where travellers tend to visit the monkey forest. All the travellers who sought rabies PEP in our clinic returned from rabies-endemic countries and sustained category II or III injuries, therefore post-exposure vaccination was given, as recommended by the WHO 2 (Table 1 ). This is similar to the experience in
Types of contact with suspected rabid animal Post-exposure prophylaxis measures

Category I -touching or feeding animals, licks on intact skin None
Category II -nibbling of uncovered skin, minor scratches or abrasions without bleeding Immediate vaccination and local treatment of the wound Category III -single or multiple transdermal bites or scratches, licks on broken skin; contamination of mucous membrane with saliva from licks, contacts with bats. and immunocompromised patients with category II injury if they present within seven days from first rabies vaccination. Alarmingly, only five amongst the 28 patients indicated for RIG received RIG in the country of visit. This is likely because RIG is not easily accessible and available in most Southeast Asian countries 11 . We only managed to prescribe RIG to nine individuals when indicated. By the time the visitors sought further PEP advice in our clinic, six were disqualified because of their late presentation. Beyond the seventh day after the first dose of vaccination PEP, RIG is not indicated as an antibody response to rabies vaccine is presumed to have occurred 12 . Moreover eight patients declined RIG because of cost concern. In Singapore General Hospital, the cost of RIG is close to $500 ($498.59) for 300 units. The dosage of RIG is 20 units per kilogram body weight, thus for an average 60kg patient, one would have to pay close to $2000 for the RIG injection. There is no available equine RIG (ERIG) in Singapore, partly due to the concern of serious adverse events such as anaphylaxis. Besides, the last international manufacturer of ERIG discontinued production in 2001 13 . Failure to infiltrate wounds with RIG has been associated with the development of rabies in exposed patients despite proper active immunisation 14 . Fortunately the three year-old toddler who travelled to the Philippines managed to seek timely medical attention on the same day of an unprovoked dog bite. She sustained multiple injuries on her face, neck and arms. Rabies vaccination and RIG were promptly administered. Children, because of their smaller size and decreased ability to fend off attacks, usually sustain more severe injuries. It is therefore imperative that exposure to potentially rabid mammals be treated seriously in this group of people 15 .
Immediate vaccination and administration of rabies immune globulin; local treatment of the wound
In conclusion, this study shows the need for education amongst travellers, as there is an increased affluence and increasing travel amongst residents from Asia to their neighbouring countries. Low awareness by travellers of the deadly consequences of rabies exposure and the need for prompt and appropriate PEP treatment will lead to unnecessary exposure to potential rabies. There is a great need to improve pre-travel health seeking behaviour and educate the general population of the risk of rabies.
